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INTRODUCTION
T h e p ro ce sses d riv in g m a rin e b io g e o g ra p h ic p a t te rn s a re p oorly u n d ersto o d . C o n te m p o ra ry m a rin e b io g e o g ra p h ic p a tte rn s a re th o u g h t to be, in p art, c o n stra in e d b y p h y sic al b a rrie rs or p ro c e sse s lim itin g d is p ersal, sim ilar to te rre s tria l sy stem s (e.g. Ricklefs 2004) . H ow ever, p h y sic al b a rrie rs a n d /o r d isp e rsal p a th w a y s in m a rin e sy stem s a re n o t w ell p e rc e iv e d (Verm eij 2004) a n d som etim es defy p re d ic tio n (e.g. Lessios e t al. 1998 Lessios e t al. , W ares e t al. 2001 ). F u rth e rm o re , d e s p ite re c e n t e v id e n c e sh o w in g th a t m a rin e p o p u la tions a re less 'o p e n ' th a n p rev io u sly th o u g h t (S w earer et al. 2002) , difficulties in d e fin in g p ro ce sses, a n d alig n in g th e ir sp a tio -tem p o ra l scales w ith bio lo g ical p a tte rn s , still ex ist ( o w n a re la tio n sh ip b e tw e e n co m m u n ity iso latio n /co n n e ctiv ity a n d b io g e og ra p h ic p a tte rn s, co n trib u tin g to th e im p ro v e d d e s ig n of c o n se rv a tio n n e tw o rk s a n d th e m a n a g e m e n t of f ra g m e n te d la n d sca p es.
T h e ro le of iso latio n in s tru c tu rin g se a m o u n t co m m u n ities h a s b e e n w id ely d e b a te d . S eam o u n ts h a v e b e e n c o n c e p tu a liz e d as h a b ita t 'isla n d s' in th e d e e p -s e a b e c a u s e of th e ir e le v a te d to p o g ra p h ie s a n d h ig h b io m ass a n d b io d iv ersity c o m p a re d to su rro u n d in g b e nthic a n d p elag ic h a b ita ts (see M c C la in 2007 for review ). T h ey h a v e also b e e n p ro p o se d as 'ste p p in gsto n e s' (H am ilton 1956) of su ita b le h a b ita t facilitatin g th e ex te n sio n of a sp e cie s r a n g e (e.g. G a d & S ch m in k e 2004 for m e io fau n a, R ogers e t al. 2006 for fish). This c o n c e p t im plies m o re co n n e ctiv ity b e tw e e n se am o u n ts th a n th e islan d m o d e l assum es.
F in d in g s of h ig h levels of e n d e m ism a n d a h ig h ra te of d isco v ery of n e w sp e cie s o n m a n y se a m o u n ts (Parin et al. 1997 (Parin et al. , R icher d e F o rg es e t al. 2000 (Parin et al. , S tocks & H art 2007 , e x p la in e d as local sp é c ia tio n d u e to isolationre la te d p ro c e sse s sim ilar to te rre s tria l islan d s (W hit ta k e r 1998), su p p o rt th e iso lated , 'isla n d ' v ie w of se am o u n ts. R ecent stu d ies, how ev er, h a v e q u e s tio n e d th e p re v a le n c e of e n d e m ism on se a m o u n ts (M cC lain 2007) . A re v ie w b y S tocks & H art (2007) sh o w th a t re p o rte d lev els of e n d e m ism o n se a m o u n ts h a v e a w id e ra n g e , w ith low or no e n d e m ism fo u n d as w ell as h ig h en d e m ism . S am ad i e t al. (2006) su g g e st th a t g e n e tic e x c h a n g e b e tw e e n se a m o u n ts is m o re f re q u e n t th a n p rev io u sly assu m ed , a n d m ay b e re la te d to th e sp e cie s' d isp e rs a l cap ab ilities. H a ll-S p e n c e r e t al. (2007) re p o rte d th a t <3 % of coral g ro u p s stu d ie d from se am o u n ts in th e w a rm NE A tlantic a re en d em ic. In add itio n , th e g e n e ra lly poor ta x o n o m y a n d v ast u n d e r sa m p lin g of d e e p -s e a sp e cie s m a k e for low co n fid e n ce w h e n e stim a tin g th e tru e r a n g e a n d e n d e m ic sta tu s of m ost se a m o u n t sp e cie s (Stocks & H art 2007) .
O n e p ro ce ss th a t h a s b e e n p ro p o se d to iso late s e a m o u n t co m m u n ities is rec irc u la tin g re te n tio n cells. W h e n g e n e r a te d u n d e r ste a d y am b ie n t flow, a r e te n tion cell is also k n o w n as a T aylor cap, or T aylor co l u m n if th e w a te r is u n stratified . A lternatively , th e re sid u a l m e a n c u rre n ts of tid a l flow o v er th e se a m o u n t c a n also g e n e ra te re te n tio n (i.e. tid a l rectification), p re s e n tin g o c e a n o g ra p h ic c h a ra c te ristic s th a t a re o u t w a rd ly sim ilar to T aylor c a p s/c o lu m n s w ith re sp e c t to p o ssib le isolation effects.
O ce an o g rap h ic re te n tio n is o n e a p p ro p ria te ly scaled p ro cess for p o te n tia lly iso latin g se am o u n t com m u n ities (i.e. lim iting d isp e rsal b e tw e e n seam ounts) and, if stab le over long tim escales, m ay result in ecological an d /o r e v o lu tio n ary com m unity d iv e rg e n c e b e tw e e n seam o u n ts. R etention cells h a v e b e e n fo u n d on m a n y se am o u n ts (Booth 1988 S e a m o u n t re te n tio n is n o t a b in a ry resp o n se ; it w ill v a ry sp a tia lly a n d te m p o rally ac co rd in g to v ariab ility in th e local o ce an ic en v iro n m e n t, as w ell as far-field in flu en ces. T h erefo re, it is likely th a t th e p o te n tia l for re te n tio n w ill v a ry b e tw e e n se a m o u n ts su ch th a t th e re m ay b e a m e a su ra b le effect on th e se a m o u n t co m m u n ity alo n g a g ra d ie n t of rete n tio n .
In su p p o rt of th is id e a, P a rk e r & T unnicliffe (1994) fo u n d a p re v a le n c e of sp e cie s w ith a sh o rt-liv e d or no fre e la rv a l sta g e o n C o b b S eam o u n t. T h ey h y p o th e sized th a t th e local T aylor ca p m ay se rv e to re ta in sh o rt-liv e d la rv a e o v er th e se am o u n t, allo w in g th e m to re se ttle locally, b u t th a t lo n g e r-liv e d la rv a e w o u ld b e m o re lik ely to b e a d v e c te d off th e se am o u n t. M u llin ea u x & M ills (1997) fo u n d th a t sa m p le d la rv a l co n c e n tra tio n s ab o v e a n d a ro u n d F ieb e rlin g G uyot w e re c o n siste n t w ith m o d e le d tid ally rec tified re c irc u latio n o v er th e se am o u n t.
H ere, w e te st th e ro le of to p o g ra p h ic a lly in d u c e d v e rtic a l a n d h o rizo n tal clo sed -circ u latio n re te n tio n cells o n b e n th ic d e c a p o d a n d g a s tro p o d tax o n o m ic d is tin c tn e ss. W e ch o se tax o n o m ic d istin c tn e ss (sen su W arw ick & C lark e 2001) as o u r m etric for th e co m m u n ity 's re sp o n se to lo n g -te rm , se a m o u n t-sc a le d iso la tion. T axonom ic d istin ctn ess m e a su re s th e p a th le n g th s e p a ra tin g sp e cie s p airs alo n g th e tax o n o m ic h ie ra rc h y of g en u s, fam ily, o rder, etc. In o th e r w o rd s, it e s tim a te s th e p h y lo g e n e tic d iv e rg e n c e b e tw e e n sp e cie s im p lied from L in n a e a n taxonom y. T h e c o n te m p o ra ry p h y lo g e n etic s tru c tu re of th e co m m u n ity is tim e -in te g ra te d by n a tu re an d , as such, c a rrie s w ith in it th e h isto rical re c o rd of eco lo g ical p ro c e sse s acro ss local (co m p eti tion, p red a tio n ) to re g io n a l (dispersal) sp a tia l scales (W ebb et al. 2002, W iens & D o n o g h u e 2004). T h e r e fore, tax o n o m ic d istin c tn e ss c h a n g e s in re sp o n se to th e co m m u n ity 's eco lo g ical history.
A p h y lo g e n e tic a p p ro a c h to co m m u n ity eco lo g y h a s b e e n c o n s id e re d in th e p ast, w h e re 'tax o n o m ic d iv e r sity' (sensu S im berloff 1970) h a s b e e n e x p lo re d u sin g sp e c ie s-to -g e n u s ratios, p a rtic u la rly o n islan d s (see W ebb e t al. 2002 for review ), th e e x p e c ta tio n b e in g th a t d u e to th e ir isolation, islan d s w ill h a v e a n o v e rd is p e rsio n of sp e cie s p e r g e n u s c o m p a re d to m a in la n d p o p u latio n s, d e s p ite lo w er o v erall sp e cie s rich n e ss (Sim berloff 1970). T h e sp e c ie s-to -g e n u s ratio h as b e e n a fu n d a m e n ta l tool of b io g e o g ra p h e rs (Jä rv in e n 1982); h o w ev er, it h as b e e n c o n s id e re d to b e 'a c ru d e tool at b e s t' (H arv ey e t al. 1983). T axonom ic d istin c tn e ss (or sim ilar m etrics re v ie w e d in W eb b e t al. 2002) a d v a n c e s o u r u n d e rs ta n d in g of eco lo g ical p ro c e sse s b y b e tte r q u a n tify in g th e co m m u n ity 's p h y lo g e n e tic stru c tu re a n d h ig h lig h tin g b o th th e sim ilarities a n d d iffe ren ce s of c o -o c cu rrin g sp e cie s in th e co m m u n ity (W ebb e t al. 2002) . W ith re s p e c t to th e p re s e n t study, an aly sis of tax o n o m ic d istin c tn e ss b e tw e e n se a m o u n t co m m u n i ties m ay re v e a l d iffe re n c e s in th e ir eco lo g ical histories, in c lu d in g th e effects of rete n tio n .
T axonom ic d istin c tn e ss is a re la tiv e ly n e w m etric a n d is n o t w ell te s te d in th e d e e p -se a , w h e re m a n y sp e cie s a re c o n s id e re d to b e ra re (Levin e t al. 2001), a n d sm all d iffe ren ce s in sa m p lin g effo rt as w ell as m e th o d c a n e q u a te to la rg e d iffe re n c e s in diversity. H ow ever, a g ro w in g n u m b e r of stu d ies h a v e u s e d it, p a rtic u la rly for ex a m in in g w id e -sc a le d iffe re n c e s in b e n th ic co m m u n ities o n co n tin e n ta l sh elv es, slopes, a n d o ce an ic rid g e s (e.g. S om erfield e t al. 1997, Rowd e n e t al. 2004), a n d d ire c t analy sis of p ro c e sse s o v er e v o lu tio n a ry tim e scales (e.g. P oulin & M ouillot 2003). A ny m etric of taxonom ic d istin ctn ess th a t is b a s e d on L in n a e a n ta x o n o m y a ssu m es prim arily th a t th e h ie ra r chy is a g o o d r e p re s e n ta tio n of th e tru e co n tin u o u s p h y to g e n y w h e re all p a th -le n g th s a re k n ow n. H o w ever, b e c a u s e this is n o t likely to b e th e c a se at p r e sent, taxonom ic d istin c tn e ss m ay d e p e n d o n in c o n sis te n t or v a ria b le taxonom ic h ie ra rc h ic a l ra n k s a n d p a th -le n g th s (E llingsen et al. 2005 ) r a th e r th a n re a l re sp o n se s to biotic or abiotic in te ractio n s. H ow ever, C lark e & W arw ick (1999) show th a t th e tax o n o m ic d istin ctn ess m etrics u s e d h e re a re in se n sitiv e to v a r ia tions in h ie ra rc h ic a l b ra n c h le n g th s; th e re fo re , in co n siste n cie s in h ie ra rc h ic a l p a rtitio n s in th e p re s e n t stu d y m ay h a v e little in flu en ce. Im portantly, ta Two co m p o n e n ts of taxonom ic d istin c tn e ss a re u sed , a v e ra g e taxonom ic d istin c tn e ss (AvTD) a n d v aria tio n in taxonom ic d istin c tn e ss (VarTD). AvTD is lik e n e d to th e 'sp e c ie s b r e a d th ' of th e com m unity, a n d V arTD m e a su re s h o w th o se sp e cie s a re d istrib u te d am o n g h ig h e r taxonom ic levels (W arw ick & C lark e 2001). W e te s te d th e h y p o th e sis th a t isolation v ia o c e a n o g ra p h ic re te n tio n h a s a n e g a tiv e effect on AvTD (i.e. re d u c e d sp e cie s b re a d th w ith in c re a s e d isolation) a n d a p ositive effect o n V arTD (i.e. clu ste rin g of sp ecies w ith in h ig h e r ra n k s w ith in c re a s e d isolation). In te r r e s trial system s, iso lation (eith er c o n te m p o ra ry or h isto ri cal) is o ften m a n ife ste d in th e com m u n ity as e le v a te d ra te s of sp éciatio n , p o te n tia lly le a d in g to u n iq u e s p e cies a s se m b la g e s w ith in th e re g io n a n d h ig h f re q u e n cies of locally e n d e m ic sp e cie s (e.g. R icklefs 2004). O ur ap p ro a c h a s su m e d th a t (1) th e p ro c e ss is p rim arily c o n stra in e d to in d iv id u a l se a m o u n ts a n d n o t se a m o u n t c h a in s or g ro u p in g s, a n d (2) th a t this p ro c e ss is sta b le o v er tim e su ch th a t a m e a su ra b le effect in th e co m m u n ity is likely.
In th e p re s e n t study, b e n th ic m obile D e c a p o d a a n d G a stro p o d a w e re e x a m in e d se p arate ly . T h ey r e p r e se n t 2 a re a s of tax o n o m ic stre n g th in o u r re so u rc e for se a m o u n t sp e cie s d a ta , S e a m o u n tsO n lin e (Stocks 2005), an d , in add itio n , m ay reflec t d iffe re n t d isp e rsal ca p a b ilitie s (b ase d o n lim ited la rv a l life histo ry d a ta p ro v id e d b y G ra n th a m e t al. 2003). B ecau se th e d is p e r sal p o te n tia l of sp e cie s w ith in a n a s se m b la g e v arie s w id ely (G ran th am e t al. 2003), p a rtitio n in g th e a s s e m b la g e b a s e d on d isp e rsa l p o te n tia l is u sefu l to b e tte r u n d e rs ta n d h o w th e effects of re te n tio n v a ry alo n g th e co n tin u u m of p o o r to g o o d d isp ersers.
To q u an tify re te n tio n , w e d e riv e d a sy n th e tic m e a su re of re te n tio n p o te n tia l of in d iv id u al se am o u n ts b a s e d o n ste a d y -sta te T aylor c o lu m n /c a p th eo ry . H ere, re te n tio n p o te n tia l is u se d in th e co n tex t of a p o ssib le d riv er of iso latio n o v er p erio d s lo n g e n o u g h to in d u c e a n o b se rv a b le eco lo g ical re sp o n s e in th e b e n th ic co m m unity. If lo n g -te rm stab ility in o c e a n o g ra p h ic r e te n tio n is n e e d e d for co m m u n ity d iv e rg e n c e b e tw e e n se a m o u n ts to occur, th e n a ste a d y -sta te a p p ro a c h is m ost a p p ro p ria te for p re d ic tin g su c h a p a tte rn . R e te n tio n p o te n tia l is d e riv e d from m u ltip le g lo b ally a c c e ssi b le so u rce s of se a m o u n t to p o g ra p h ic a l a n d o c e a n o g ra p h ic d ata. To co n d u c t o u r analysis, w e u s e d a d a ta in te g ra tio n e n g in e (a m ed iato r) c a lle d C a rte l (Stocks e t al. in press) a n d a scientific w o rk flo w sy stem c a lle d K ep ler (Ludä s c h e r e t al. 2006). C a rte l h a s th e ab ility to c re a te n e w d a ta s e ts b y c o m b in in g in fo rm atio n from m u ltip le ty p e s of d a ta so u rces (e.g. ra ste r im a g es, re la tio n a l d a ta b ases) th a t c a n e ith e r b e local or o nline. U sin g th e C a r tel in te g ra tio n e n g in e , w e d y n am ically co llec te d th e d a ta n e e d e d for c o m p arativ e analysis. K epler, th e w o rk flo w e n g in e , is a re u s a b le n e tw o rk of d a ta a c q u isi tio n a n d co m p u tatio n m o d u le s d e fin e d w ith in a s c ie n tific w o rk flo w e n v iro n m e n t. K epler in te ro p e ra te s w ith C a rte l to collect th e n e c e s sa ry d a ta s e ts a n d th e n u se s R (R D ev e lo p m e n t C o re T eam 2007) to p erfo rm statistical a n a ly se s -it a u to m a te s m u lti-step d a ta ex tractio n , r e fo rm attin g , a n d p ro c e ssin g task s. To o u r k n o w led g e , this is th e first stu d y to ta k e a d v a n ta g e of th is e m e rg e n t d a ta in te g ra tio n te ch n o lo g y in th is d o m ain .
MATERIALS A N D METHODS
T axonom ic distinctness. All se a m o u n t sp e cie s d a ta w e re co llec te d from S e a m o u n tsO n lin e (Stocks 2005), a n o n lin e d a ta b a s e of sp e cie s d istrib u tio n s o n s e a m ounts. S e a m o u n tsO n lin e is co m p iled from th e lite ra tu re a n d th e d a ta h o ld in g s of in d iv id u al re se a rc h e rs an d institu tio n s. At p re se n t, S e a m o u n tsO n lin e r e p r e sen ts th e m ost c o m p re h e n siv e sin g le so u rce of s e a m o u n t b io d iv ersity d a ta . AvTD a n d V arTD w e re c a lc u la te d b a s e d o n sp e cie s p r e s e n c e -a b s e n c e d a ta .
S e le c tin g seam ou n ts: S e a m o u n ts e x a m in e d in th e p re s e n t study, h e re in re fe rre d to as 'o b se rv e d s e a m o u n ts' (Fig. 1) , w e re se le c te d b a s e d o n q u a n tity (n u m b er of sp e cie s id entifications) a n d q u a lity (d efin i tive species) of a v a ila b le sp e cie s o c c u rre n c e d a ta . T h e D e c a p o d a a n d G a stro p o d a m e t ou r c rite ria acro ss 37 a n d 29 se am o u n ts, resp ectiv ely , w ith 16 se a m o u n ts in com m on b e tw e e n th e 2 taxonom ic g ro u p s. A ctively v e n tin g se a m o u n ts w e re n o t in c lu d ed . T a sm an ia n se am o u n ts (d ata re p o rte d by K oslow e t al. 2001) w e re n ot in c lu d e d in th e p re s e n t study, d e s p ite ex ten siv e sp e cie s re c o rd s from th e s e se am o u n ts, d u e to h ig h u n c e rta in tie s in n u m e ro u s p h y sic al a ttrib u te s n e e d e d for re te n tio n m o d e l d e v e lo p m e n t a n d poor e stim a te s of com m u n ity a g e for re g re ssio n an aly sis (see below ). T axonom ic lev els u se d for D ec ap o d a w ere: order, s u b order, in frao rd er, superfam ily, family, g en u s, a n d s p e cies. L evels u se d for G a stro p o d a w ere: class, subclass, order, superfam ily, family, g en u s, a n d species. S teps b e tw e e n tax o n o m ic levels w e re e q u a lly w e ig h te d , a n d th e m ax im u m p a th le n g th b e tw e e n sp ecies w as set to 100. S eam ount reten tion m odel. A d ia g ra m su m m arizin g th e d im e n sio n a l p a ra m e te rs u s e d in th e p re s e n t stu d y is sh o w n in Fig. 2 . D im en sio n al a n d n o n -d im e n sio n al p a ra m e te rs, a n d th e ir form ulae, a re listed in T ab le 1. T e m p e ra tu re a n d salinity d a ta at th e se a su rfa ce a n d th e d e p th at th e se a m o u n t sum m it w e re co llec te d from th e W orld O c e a n A tlas o n e -q u a rte r d e g r e e a n n u a l m e a n d a ta s e t (Boyer e t al. 2006). T h e te m p o ra l a n d sp a tia l re so lu tio n of th e se d a ta w e re th o u g h t to b e su ita b le for ex a m in in g p h y sic al a n d b iological p r o cesse s at th e scale of th e se a m o u n ts chosen. S e a w a te r d en sity w a s d e riv e d from te m p e ra tu re , salinity, a n d d e p th u sin g U N E SC O (1983) ro u tin e s. D e p th -a v e r a g e d (n = 40 d ep th s) a n d tim e -a v e ra g e d (n = 60 mo) m e rid io n al a n d zo n a l flow d a ta w e re co llec te d from A sia-P acific D ata -R e se a rc h C e n te r's SO D A -PO P V I .4.3 m o d e l for th e o n e -h a lf d e g re e sp a tia l reso lu tio n d a ta s e t (C arton e t al. 2005). B ecau se th e SO D A -PO P m o d el assim ilates av a ila b le te m p e ra tu re a n d salinity o b se rv a tio n s a n d b e c a u s e w e su b se q u e n tly a v e ra g e d th e S O D A -PO P d a ta , th e n e t effects of b o th ste ad y im p in g in g flow (Taylor ca p s/c o lu m n s), as w ell as th e circ u latio n d u e to tim e -v a ry in g flow s (e.g. tides, m e so sca le e d d ie s, etc.), a re p o te n tia lly co m b in ed in th e se flow estim a tes. H ow ever, it is likely th a t o nly th e la rg e -scale, lo w -fre q u e n c y flow field is re so lv e d at th e sp a c e /tim e sc ales of th e W orld O c e a n A tlas.
S e le c tin g sp e c ie s data
To visually e v a lu a te th e re te n tio n p o te n tia l at in d i v id u a l se am o u n ts, w e p lo tte d th e n o n -d im e n sio n al B u rg er n u m b e r (B) a n d R ossb y -scaled (R-S) fractio n al h e ig h t in th e style of H u p p e rt (1975) . B a n d R-S r e p r e se n t th e c o m p e tin g v e rtic a l a n d h o rizo n tal forces, resp ectiv ely , d riv in g th e fo rm a tio n of se a m o u n t r e te n tion cells. For a G a u ss ia n -sh a p e d stru c tu re , H u p p e rt (1975) d e m o n stra te s th a t th e critical v a lu e of sc ale d h e ig h t is <4 for w e a k ly stratified flow s (B < 1) a n d d e c re a s e s e x p o n e n tia lly w ith in c re a sin g stratificatio n (B > 1). Initial e x a m in a tio n of th is plot (Fig. 3) sh o w ed th at, in g e n e ra l, v a lu e s for R-S fra ctio n al h e ig h t at o b se rv e d se a m o u n ts w e re la rg e c o m p a re d to H u pp e rt's (1975) critical conditions. T h erefo re, w e u se d R-S fra ctio n al h e ig h t as th e p re d ic to r v a ria b le for w h ich re te n tio n p o te n tia l at o b se rv e d se am o u n ts c a n b e d efin ed .
To e v a lu a te w h e th e r th e o b se rv e d se a m o u n ts r e p r e se n t th e r a n g e of re te n tio n p o te n tia l am o n g se am o u n ts in g e n e ra l, w e co m p ile d a set of 'n o n -o b s e rv e d In o rd e r to efficiently collect a n d in te g ra te bio lo g ical a n d p h y sic al d a ta from m u ltip le o n lin e sources, w e em p lo y ed C artel, an in fo rm atio n in te g ra tio n e n g in e o riginally d e v e lo p e d to in te g ra te re la tio n a l d a ta so u rces (Stocks et al. in press), re c e n tly e x te n d e d to h a n d le th e in te g ra tio n of sp a tio -tem p o ra l inform ation. D ata ac q u isitio n a n d p ro c e ssin g w e re e x e c u te d in a K epler V 1.0b2 (h ttp ://k e p le r-p ro je c t.o rg ) w o rk flo w e n v iro n m e n t (L udäscher e t al. 2006). All p o st-d a ta ac q u isitio n sta tistica l a n a ly se s (AvTD, V arTD , r e g r e s sion, n o rm ality tests, co rrelatio n ) w e re p ro g ra m m e d in R (R D ev e lo p m e n t C o re T eam 2007). A sc h em atic d ia g ra m of th e K epler w orkflow is a v a ila b le from th e c o r re sp o n d in g author.
RESULTS

T axonom ic distinctness
AvTD a n d V arTD of th e se a m o u n ts for D ec ap o d a an d G a stro p o d a a re sh o w n in Fig. 4 a n d T ab le 2. Both AvTD a n d V arTD v a rie d w id ely b e tw e e n se am o u n ts, h a v in g sim ilar m e a n s a n d ra n g e s b e tw e e n th e 2 ta x o nom ic g ro u p s (Fig. 4) . S e am o u n ts h a v in g v a lu e s o u t side th e u p p e r a n d lo w er 10% q u a n tile a re la b e le d ac co rd in g to P earso n 's co rrela tio n = 0.147, df = 66, p = 0.24). It is also im p o rta n t to n o te th a t a v e ra g e d ista n c e b e tw e e n s p e cies p airs (i.e. AvTD) v a rie d in d e p e n d e n tly of th e v a ri atio n in d ista n c e b e tw e e n sp e cie s p a irs (i.e. VarTD) (P earso n 's c o rre la tio n = 0.096, df = 66, p = 0.44).
To 70 . (Table 3) show s th a t h ig h B u rg er n u m b e rs a re re la te d p rim arily to h ig h b u o y a n c y (B runt-V äisälä fre q u en c y ) an d , to le sse r ex ten ts, in v e rse ly re la te d to se a m o u n t w id th a n d p o sitio n o n th e E a rth (Coriolis p a ra m e te r). R-S fra c tio n al h e ig h t is d riv e n alm ost e q u a lly b y a c tu a l fra c tio n al h e ig h t of th e seam o u n t, C oriolis p a ra m e te r, a n d h o rizo n tal flow (inversely). S e a m o u n t w id th also c o n trib u te s to a le sse r ex ten t.
M ultiple reg ression
M o d el re su lts a re sh o w n in T ab le 4. For d e c ap o d s, n e ith e r v a ria tio n of AvTD n o r of V arTD w a s e x p la in e d by se a m o u n t re te n tio n p o te n tia l, afte r re m o v in g th e effects of sum m it d e p th a n d ag e . T h e re w a s a s ig n i ficant (p = 0.039) a n d n e g a tiv e (estim ate = -0 .9 7 6 , t-value = -2 .1 6 ) p u re effect of sum m it d e p th o n AvTD, in d ic a tin g th a t th e sp e cie s b re a d th of d e c a p o d co m m u n ities d e c re a s e s w ith in c re a sin g se a m o u n t d e p th . T h e factor sum m it d e p th is th e re fo re th e m a in facto r in ex p la in in g 2 0 % (m ultiple R2, p = 0.075, n o t significant) of v a ria tio n in AvTD in th e full m odel. V aria tio n in tax o n o m ic d istin c tn e ss am o n g g a s tro p o d co m m u n ities w a s n o t w ell e x p la in e d b y se a m o u n t re te n tio n p o te n tial e ith e r (Table 4) . P artial facto rs of su m m it d e p th a n d a g e sh o w e d no sig n ifican t e x p la n a to ry p o w e r for AvTD or V arTD .
D ISC U SSIO N
W e e x a m in e d th e co n trib u tio n of o c e a n o g ra p h ic re te n tio n (e.g. T aylor cones) in d riv in g o n e a sp e c t of diversity, tax o n o m ic d istin ctn ess, in s e a m o u n t d e c a p o d a n d g a s tro p o d as se m b la g e s. W e h y p o th e siz e d th a t h ig h e r re te n tio n w o u ld act to iso late e a c h a s se m b la g e an d , as h y p o th e siz e d for islan d s (W h ittak er 1998), le a d to r e d u c e d sp e cie s b re a d th (AvTD) a n d in c re a s e d c lu s te rin g of sp e cie s w ith in h ig h e r ra n k s (VarTD). E x am in atio n of th e AvTD a n d V arT D for g a stro p o d s a n d d e c a p o d s sh o w ed su b sta n tia l v a ria tio n am o n g se a m o u n ts (Fig. 4) . B ecau se tax o n o m ic d istin c tn e ss is a p h y lo g e n e tic -b a se d m etric em b o d y in g eco lo g ical h is tories, th e s e resu lts su g g e st th a t se a m o u n t co m m u n i ties a re lik ely to v a ry in th e ir eco lo g ical h isto ries, c r e a tin g d iv e rg e n c e in co m m u n ities b o th in te rm s of sp e cie s b r e a d th (i.e. w id th of th e tax o n o m ic tree), a n d d isp e rsio n of sp e cie s w ith in h ig h e r tax o n o m ic lev els (e.g. n u m b e r of sp e cie s p e r g e n u s, g e n e r a p e r family, etc.). It is n o t fea sib le to co m p a re th e se tax o n o m ic d is tin c tn e ss v a lu e s to o th e r p u b lis h e d stu d ies, b e c a u s e th e y a re se n sitiv e to w h ic h a n d h o w m a n y tax o n o m ic lev els a re co n sid ered , h o w la rg e th e tax o n o m ic g ro u p is th a t is b e in g c o n s id e re d (e.g. a sin g le o rd e r vs. th e w h o le an im al com m unity), a n d th e n a tu re a n d scale of th e sa m p lin g m eth o d s.
T ab le 3. P e a rso n 's c o rre la tio n co efficien ts (below d iag o n als) a n d sig n ific a n ce (above d iag o n a ls, in italics) of c o m p o n e n t factors (n = 50) for c a lc u la tin g se a m o u n t B u rg e r n u m b e r a n d R-S frac tio n a l h e ig h t. P ro b a b ilitie s in b o ld a re sig n ific a n t aS q u a re -ro o t tra n s fo rm e d a fte r reflection; bs q u a re -ro o t tran sfo rm e d ; clo g 10 tra n s fo rm e d O u r h y p o th e sis w a s not s u p p o rte d -m u ltip le r e g re ssio n an a ly sis fo u n d no re la tio n sh ip b e tw e e n p r e d ic te d o c e a n o g ra p h ic re te n tio n at a se a m o u n t a n d AvTD or V arTD for e ith e r d e c a p o d s or g a stro p o d s (Table 4) (Table 2) , th e ir re te n tio n p o te n tia l is th e low est of all o b se rv e d se am o u n ts, su g g e stin g re te n tio n is n o t sufficien t to co n stra in d isp e rs a l of th e 2 E um unida species. , or th e s e a m o u n t b a s e (p re sen t study), w h ich , in tu rn , sig n ifi ca n tly affect R ossby n u m b e rs a n d R-S fra ctio n al h e ig h t e stim a te s (Table 3) . T his m a k e s co m p a rin g R-S frac-tio n al h e ig h ts a n d B u rg er n u m b e rs acro ss stu d ies p ro b lem atic . F u rth e rm o re , re te n tio n is n o t a b in a ry condition; if w e u se H u p p e rt's (1975) crite ria as a g u id e for se ttin g m inim um lim its o n critical condition s, th e n at le a st som e re te n tio n is p re d ic te d in all o b se rv e d a n d n o n -o b se rv e d se a m o u n ts b y ou r m odel. P u b lish e d field o b se rv a tio n s th a t h a v e id e n tifie d T aylor co n es o v er c e rta in se a m o u n ts h e lp v a lid a te o u r m odel; ho w ev er, th e ir p e rsis te n c e a n d fre q u e n c y a re u n k n o w n .
Burger num ber vs. c om p on en t factors
If our m o d e l is a p p ro p ria te for e stim a tin g lo n g -te rm a v e ra g e re te n tio n , th e q u e s tio n re m a in s as to w h a t is co n trib u tin g to th e v a ria tio n in AvTD a n d V arTD of se a m o u n t co m m u n ities m e a s u re d h e re . T h e la c k of co rre la tio n b e tw e e n d e c a p o d a n d g a s tro p o d AvTD a n d d e c a p o d a n d g a s tro p o d V arTD su g g e sts th a t th e d r i v ers of d e c a p o d a n d g a s tro p o d a s se m b la g e s differ w idely, su ch th a t se a m o u n t-sc a le d p ro c e sse s of an y k in d a re likely to p la y a sm all p a rt in d riv in g co m m u n ity p a tte rn s. T his im p lies th a t a lte rn a tiv e sp a tia l a n d te m p o ral scales n e e d to b e co n sid ered . O u r re te n tio n m o d el is b a s e d o n tim e-a n d s p a c e -in te g ra te d m e a n v a lu e s a n d is th e re fo re su itab ly m a tc h e d to d escrib e sp e cie s p a tte rn s d riv e n b y lo n g te m p o ra l p ro ce sses (Ricklefs 1987) . H ow ever, G ain e s & D en n y (1993) s u g g e st th a t 'e x tre m e v a lu e s' in p ro ce sses m ay b e th e d r i v ers of m a rin e p o p u la tio n d ynam ics. In this sen se, re te n tio n m ay p la y a sh o rt-te rm role in co n stra in in g d isp e rsal, b u t th e p erio d ic sh e d d in g of e d d ie s fo rm ed o v er se a m o u n ts m ay b e th e m e c h a n ism b y w h ich se a m o u n t co m m u n ities m a in ta in co n n ectiv ity th r o u g h o ut th e reg io n , as h a s b e e n s u g g e s te d for F eib e rlin g S eam o u n t (M ullineaux & M ills 1997) . T h e la c k of e x p la n a to ry p o w e r of re te n tio n o n taxonom ic d istin c t n ess su g g e sts th a t low re te n tio n or in fre q u e n t r e te n tion m ay b e e n o u g h to h o m o g e n iz e se a m o u n t co m m u n ities th ro u g h o u t a w id e r reg io n . R ich ard so n (1980) re p o rts bo tto m tra p p in g of to p o g ra p h ic a lly in d u c e d e d d ie s ab o v e th e collective C o rn e r Rise S eam o u n ts. A long se a m o u n t chain s, flo w -to p o g ra p h y in te ractio n s c a n b e h ig h ly co m p lex (R oden 1987). T h e se sp atially an d te m p o rally co m p lex p ro c e sse s co u ld b e b e tte r e x a m in e d w ith a m o d e l th a t p a rtitio n s th e rela tiv e effects of ste a d y -sta te a n d tim e -v a ry in g (both p erio d ic an d episodic) e v e n ts (e.g. G o ld n er & C h a p m a n 1997).
At w ith in -se a m o u n t sp a tia l scales, n o n -re te n tio nre la te d o c e a n o g ra p h ic p ro c e sse s c e rta in ly p la y a role in stru c tu rin g se a m o u n t com m unities. W e fo u n d a s ig n ifican t n e g a tiv e effect of se a m o u n t d e p th o n AvTD in d e c ap o d s, su g g e stin g a d e p th -re la te d p ro ce ss d riv in g d iv e rg e n t co m m u n ity diversity. V ertical stratificatio n of se a m o u n t co m m u n ities h a s b e e n re p o rte d in te rm s of co m m u n ity co m position (Rogers e t al. 2007) a n d g e n e tic d iffe re n tia tio n (e.g. F ra n ce & K ocher 1996, C re a se y & R ogers 1999), c o n c u rre n t w ith our findings. In th e d e e p -se a , th e b a th y m e tric s tru c tu rin g of sp ecies d iv ersity a n d b io m ass h a s b e e n re la te d to co m p lex tro p h ic, d isp ersal, a n d e v o lu tio n a ry d y n am ics th ro u g h o u t th e e n tire w a te r co lu m n (e.g. Rex e t al. 2005). Rex e t al. (2006) su g g e st th a t d e c re a s in g b o d y size w ith in c re a sin g d e p th m a y b e re la te d to v e rtic a l g ra d ie n ts in food so u rces. In o u r study, v e rtic a l g ra d ie n ts of p r o d u ctiv ity m ay b e m a n ifest as c h a n g e s in p h y lo g e n e tic s tru c tu re of th e co m m u n ity if food b e c o m e s a lim itin g re s o u rc e at som e p o in t alo n g th e g ra d ie n t, le a d in g to co m p etitiv e ex clu sio n (H uston 1996) or d iffe rin g p r e d a to r -p r e y in te ra c tio n s (e.g. G ra n t 2000 for d e e pse a soft se d im e n t co m m u n ities). If in tra -g e n u s c o m p e titio n is h ig h , a n u n d e r-d isp e rsio n of sp e cie s p e r g e n u s in th e co m m u n ity m ay resu lt, re fle c tin g d iv e rg e n t biotic in te ra c tio n s at d iffe re n t d e p th s. Sim ilarly, m a n y se a m o u n ts a re tail e n o u g h to cross m u ltip le m id -w a te r d e n sity a n d o x y g e n clines. S u ch stru c tu rin g m a y b e m a in ta in e d acro ss th e re g io n by w a y of m u ltip le, m id o c e a n w a te r m asses, g iv in g rise to d iffe re n t ra te s of co n n ectiv ity a m o n g d e p th strata. H ere, tax o n o m ic d is tin c tn e ss m e a s u re s w e re c a lc u la te d p e r seam o u n t; th e d a ta w e re n o t d e n s e e n o u g h to e x a m in e w ith inse a m o u n t v aria b ility w ith d e p th . F u tu re ex a m in a tio n of se a m o u n t co m m u n ity d iv ersity w o u ld b e n e fit from a w ith in -se a m o u n t stratified ap p ro a ch .
W e h a v e sh o w n th a t se a m o u n t o c e a n o g ra p h ic r e te n tio n m ay b e w e a k c o m p a re d to o th e r p ro c e sse s stru c tu rin g se a m o u n t co m m u n ities, a n d th a t a lte rn a tiv e sp a tia l sc ales n e e d to b e c o n s id e re d w h e n d e lin e a tin g 'lo cal' se a m o u n t co m m u n ity p a tte rn s a n d p ro ce sses. In ad d itio n , w e d e m o n stra te d th e effectiv e in te g ra tio n of o n lin e b io lo g ical a n d p h y sic al d a ta se ts, fac ilita te d by e m e rg e n t d a ta in te g ratio n , w h ic h is c re a tin g n e w p o s sibilities for e x p lo ra tio n a n d an a ly sis of su ch d a ta in m a rin e a n d o th e r eco sy stem s. In th e fu tu re , in te g ra te d a p p ro a c h e s to se a m o u n t co m m u n ity d y n am ics sh o u ld focus o n im p ro v in g th e g e o g ra p h ic e x te n t of sa m p le d se a m o u n ts u sin g a ta rg e te d a p p ro a c h to sa m p lin g s e a m o u n ts w ith a w id e v a rie ty of p h y sic al ch a racteristics, id e n tifica tio n of sp a tia l su b d iv isio n of se a m o u n t co m m u n ities acro ss re g io n a l scales, a n d a lig n in g th e s e to sm all-scale a n d m e so sca le p ro ce sses w ith in th e m e ta com m unity. S u ch a n a p p ro a c h w o u ld le a d to b e tte r id e n tifica tio n of c o n se rv a tio n a n d m a n a g e m e n t a re a s for se a m o u n ts a n d im p le m e n ta tio n of su c h policies.
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